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We Don’t Realize Yet 


A\ ia INTEREST in the Conservation movement is constantly growing and in certain respects, such 
as the protection of wildlife, definite strides ahead have been made, the degree of realization 
concerning the seriousness of the situation as to forests, productive soils and water sources is still very 
limited — merely a wave on the ocean of public opinion as a whole. Organizations that are involved 
in the Conservation movement are apt to be deluded into thinking that the understanding of the 
problem is more widespread than is actually the case. An amusing episode in this connection occurred 
a while ago at the National Wildlife Conference. On the morning of the opening of the conference 
the corridors and breakfast rooms of the hotel that was headquarters for the meetings were rapidly 
filling with an eager crowd of people from all over the country. Somebody in a spirit of playfulness 
asked a stranger, evidently unfamiliar with the affair, what convention this big crowd was attending. 
“Oh,” he said, “I’m told this is the Wildlife Conference.” “What's that?” asked the playful interro- 
gator. “I’m not dead sure,” said the stranger. “The bell-hop said something about it being the meeting 
of the National Association of Animal Trainers!” 

Speaking of wildlife conservation, a real thrill awaits anyone who visits the new Everglades 
‘National Park in Florida. The nesting colonies of Great White Herons, Egrets, Ibises and Roseate 
Spoonbills are a sight to see — thousands of birds on their island refuges, either in the Keys or in inland 
lakes, now presumably protected for the long future. Our sister-institution, the National Audubon 
Society, has accomplished an outstanding piece of conservation work. It was this institution that 
through the long years preceding the inclusion of this area in the new National Park, stood guard 


over these sanctuaries. 
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at Rancho Grande 


The expeditions of the Zoological Society's 
Department of Tropical Research to Rancho 
Grande were made possible through the courtesy 
of the Venezuelan Government and the gener- 
osity of the Creole Petroleum Corporation. This 
article is part of a chapter from Dr. Beebe’s forth- 
coming book, entitled “High Jungle,” to be pub- 
lished in the spring by Duell, Sloan and Pearce. 
The photographs are by Jocelyn Crane. 

T IS THE TWELFTH OF AucustT at Rancho 

Grande and at nine o'clock in the evening the 
full moon is tearing through a veil of neblina 
fog —now and then showing as an oxydized 
plaque of silver with a patine of gray film, then 
passing into total eclipse, and out again. 

Outside the laboratory door we enter the dark 
mystery of the covered verandah. We snap on 
our flash and begin to climb and climb. Soon 
we cross a gaping hole on a twelve inch board, 
then turn sideways and sidle over a slimy foot- 
wide bridge, bending over a thirty-foot drop. 
This last obstacle brings us to the foot of a 
ladder, the top of which rests against the ultimate 
roof, Here are three white walls facing south, 
west and east, and at the summit of each is a 
powerful electric light. 

The white expanse is dotted with beads, 
bangles, spangles, lovely buttons, tassels, brooches, 
baubles, trinkets and shreds of arras. It is easy to 
compare the sight with an exhibit of exquisite 
miniatures and jewelry of man’s fashioning 
through the ages — ages, at most, five thousand 
years. Instead, here are wonderful living beings 
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By WILLIAM BEEBE 


whose ancestral development leads back through 
millions of years, whose pattern has reason as 
well as intricacy, whose colors mean life and 
death as well as breathless beauty. 


A big patch lies flat against the wall, a medley . 


of variegated lichen, with a whole optical flora 
of mold and fungus, with holes eaten by various 
creatures, all this on an expanse of the wings of 
a moon-moth spreading full ten inches. Here are 
wasps which are not wasps, beetles which are 
moths, moths with wings rolled tight as maps or 
graduation vellums. Here are all but invisible 


craneflies dancing up and down on bended knees 
for no reason that our poor brains can fathom. I 
sit down on the floor of the roof the better to 
write and a giant hercules beetle just misses my 


head and crashes against the wall, flops to the 
ground and lies helplessly on its back, waving 
its legs, no worse for the head-on collision. 

A pednca moth of black and amber has a pat- 
tern which means nothing to the most learned 
entomologist, but the sie ideographs would 
surely be kindergarten messages to a Babylonian 
or Assyrian child. I shift a foot, hear a crunch 
and shudder with regret that I have flattened a 
huge emerald scarab. Before my emotion passes, 
four others have barged in out of the fog, three 
alighting on the wall, the fourth on my sleeve. 
One of my eye-glasses is obliterated, and into my 
lap I brush a soft, gray fuzzy moth. As it alights 
it falls on its side, its wings stretch far up, and 
the body curves around into an unpleasant hairy 
caterpillar, or so it appears. Upon the insect a 
trance has settled which neither shaking nor drop- 
ping will disturb. If I were a hungry bird or 
lizard I should have nothing to do with this un- 
pleasant object, and that is exactly what this un- 
conscious induced display is trying to effect. 

Here and there amid all this Aladdin’s cave of 
glaring pattern and color are drab folk, who in 
the tadew of their wings, raise their bodies on 
high with the tip weaving back ‘and forth, and 
spraying out a flower-like mass of living, moving 
hairs, gold and iridescent. If our Pale were as 
good as our eyes the air around might show ara- 
besques and obliquities of crossing and recrossing 
scents and odors; all ambrosial, all impelling mo- 
tives to waiting, color-blind recipients. 

Moths have a definite special rhythm in time. 
The big sphinx come later in the evening and 
hurtle in through the fog, striking with terrific 
impact against the walls or my body. Perfect 
antitheses are the bats which swing in out of no- 
where, seize a moth and vanish into nothing, 
with all-the surety of their magic sonar. 

One of the supremely lovely creatures forced 
hither by the impelling glare is a soft-hued brown, 
which in the course of its ancestry had a fairy- 
sized pail of liquid gold spilled over its wings, 
and this had run and dripped before it solidified 
into thick drops and gobs. Next to it an exqui- 
site triangle of a moth had as its center a heart- 
shaped hand mirror of sheer polished silver, the 
beauty of which, with its dark marble setting, 
was beyond anything on the cosmetic table of a 
Venus or a Cleopatra. 
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Moths in countless numbers cling to the white 
walls on top of Rancho Grande, or form a 
fluttering carpet on the roof. Dr. Beebe makes 
a selection of the more interesting ones. 


If these similes seem maudlin, far-fetched and 
ultra sentimentalized, please look at the moths 
and suggest better ones! 

Remembering the dozens of drawers of wing- 
stretched moths in our collection at home, I de- 
cided to record natural living positions and to col- 
lect and mount specimens in the poses which the 
god of evolution had allotted. Instantly new pat- 
terns became apparent. Unfinished lines, curves 
and angles, which in museum insects meaning- 
lessly ended in space at the edges of wings, now 
became complete, the sections fitting nicely to- 
gether, like the cut-out bits of a jig-saw puzzle. A 
protractor became an important entomological in- 
strument to reveal the exact degrees of divergence 
of wings at rest. Again we went to the living in- 
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sects and had them tell. us their secrets. There 
were many surprises, as when certain of the 
sphinx moths refused to fit themselves conven- 
tionally to the usual sphinx-design and always, 
in the rearranged wings, there was a significant 
shift in pattern and colors to make such innova- 
tions possible. _ 

We think of the wings of a moth in two planes 
of space — they have upper and under sides, but 
hardly more thickness than a sheet of paper 
— yet I found that even these filmy appendages, 
while still attached to their living owners, may 
enter our own world of three dimensions. The 
feathers of the wings of birds, especially the larger 
species, have considerable bending mobility, as 


witness the up-turn of the ends of the primaries. 


of a vulture. But this is the limit of this charac- 
ter. On the electric-lighted walls were moths 
whose wings were actually rolled into scrolls and 
twisted into S forms. This folding was new to 
dead-insect observation and at once I collected a 


———— 


dozen examples. In the morning | had twelve 
moths in the killing bottle, all with flat, straight 
wings. The strange postures were characteristic 
of life, and with death the muscles relaxed. So 
I made notes and sketches and photographs of the 
wall moths’ postures in situ, then enclosed each 
in a little glass home, and aligned them down- 
stairs on my table. Next morning came new sur- 
prises, for I found most of the insects in quite 
new positions, and I was compelled to differen- 
tiate between Alighting and Resting Positions. 
Perhaps there has never been a more perfect 
opportunity to watch, study and wonder at such 


_massed moths as every evening provided. And | 


doubt if anyone ever had a more profound convic- 
tion of opportunities wasted as when I look back 
on what I was able to do in the hours under con- 
sideration. On the roof we could record the exact 
position of the wings, but in the laboratory every- 
thing was reversed. Here we were inside, with 
the moths coming in crowds to our hundreds of 
square feet of windows. Although it was the op- 
posite end of the year, one of the first similes that 
came to mind, was looking from a high window, 
down at the New Year's crowds in Times Square. 
Attempting to describe the separate individuals 


seemed no more difficult than to glean accurate 
data from the uncountable moths. 

On these nights, on the roof, Henry Fleming’s 
clothing and even face soon were coated with a 
fur of moths. The color of clothes became in- 
visible; it was impossible to see or breathe without 
constant brushing. Each of us had to be de- 
mothed before returning to the laboratory. A few 
days later, not a single moth of the dominant 
forms was to be seen, but others had taken their 
place. I know I am repeating and over-laboring 
the subject of moths, but this experience was a 
phenomenon wholly new to all of us. Except for 
the lights we would never have known of these 
hosts. A walk through the jungle by day or night, 
reveals one, possibly two or rarely as many as ten 
moths, mostly small; never more. 

The reason for this scarcity became clear when 
we found that almost nightly a mighty migration 
of moths was going on through Portachuelo Pass. 
On clear nights this concentrated swarm of un- 


An entomologist in the kind of trouble he likes 
— Henry Fleming is beset by moths when he 
goes out of doors with his net and collecting 
jar. Later he will have to bé.“‘de-mothed.” 


counted hosts flowed on and on, due south, into 
unknown regions. At times of fog or rain they 


were deflected in thousands by our roof and lab- 


oratory lights. 

The constantly arriving motes on the labora- 
tory windows and the never-ending slow, upward 
motion made observation difficult, and I was glad 
occasionally to see that hard-boiled visiting eco- 
nomic entomologists felt the same. The shifting 
and kaleidoscopic movement wrought a sort of 
hypnotic influence, and we found ourselves gaz- 
ing unfocussedly at the shifting, colored mass, 
and requiring real effort to snap into constructive, 
zoological consciousness. 

The effect of occasional superabundant nights 
of moths was much the same on all observers. A 
single moth might be recognized as an exquisite 
organism, perhaps as a new species, thus fulfilling 
aesthetic and scientific destinies; its habits were 
perhaps vitally interesting, its life history absorb- 
ing. ‘Two of the same kind, or five or six might 
show significant variations of color and pattern. 
But when hordes upon hordes poured in, our sen- 
sations changed to disgust and even horror. ‘The 
rabble of moths became an enormous, amorphous 
super-organism, as of unadjusted moth-cells un- 
countable. The swarms pressed against the win- 
dows, piled up in writhing windrows, manacled 
by the unreasoning drawing of light. What sun, 
moon and stars cannot do, is performed by a 
single 100-watt bulb. 

It was necessary to develop a new method of 
identification, for through the windows we were 
looking at the reverse side of those on the roof 
walls. Here we saw them from beneath, and at 
first, the brilliant colors of many of the ventral 
bodies and wings refused to be correlated with 
the protective, leaf brown upper sides of the 
wings of the same individuals. Here we could 
verify the positions of legs and where the anten- 
nae had vanished. The moths were so close that 
our eyes could be brought within a half inch of 
the glass panes, when, with a hand lens, there 
became clearly visible all the beauties and minu- 
tiae of external structure of scent glands, details 
of the under wings, and of heads with their 
glowing, red-gold eyes. 

There was, however, a handicap of frustration, 
of inability on crowded nights to open the win- 
dows and collect any especially interesting insect. 
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This is a moth —a perfectly good 
live moth — but it has managed to 
camouflage itself as a broken twig; 
its head is hidden, wings twisted. 


We invented a routine; one of us dashing outside, 
mounting a short ladder and capturing any de- 
sired insect, indicated by the pointing finger of 
a confederate within ‘the laboratory. These gen- 
eral conditions recalled my never-realized inten- 
tion to have a collection of bird skins, consider- ~ 
ably flattened as to breast, so that, in their 
phalanxes of death in cabinet drawers, they 
might lie prone, and not supine, and thus expose 
to view the more familiar dorsal plumage. 
Excessive numbers of moths did not necessarily 
mean a corresponding increase in interesting dis- 
coveries. It was on the evening of the eleventh 
of June when a weak, pallid half moon, mostly 
shrouded in thin neblina, kept the roof moths 
down to a total of only a few hundred. Yet one 
of these turned out to be the bell moth of the 
palisades (Anrmat Kincpom, No. 3, 1948). 
Like a surprisingly lovely Christmas gift, some- 
thing unexpected appeared outside the laboratory 
windows one evening, a moth of moths. The 


wings slowly opened and shut, five wide inches 
of them, but what instantly caught the eye were 
the amazingly elongated tails. These streamed 
out behind to a distance four times the length of 
the body, twisting and turning toward the tips, 
yet motionless as the tendrils of a vine; widening 
at the end into flat, buffy blades, ruffled and 
fluted as a monkey ladder. ‘They far out-lunaed 
the tails of our northern moth, reaching seven 
inches from antenna to tail-tip. Unlike the lovely 
green of our luna, this tropical moth possessed 
not a scintilla of bright coloring. It had all the 
restrained beauty of a hen pheasant — soft gray- 
fawn, tan, wood brown, buff, tingeing creamy- 
white with every neutral tone. The fore wings 
were compounded of a pigmental synthesis of 
dark brown leaves, together with pinkish-white 
lichens shaded with delicate jungle shadows. The 
tips were sheared abruptly off, as if some Atropos 
of this cloud forest had misused her instrument 
and snipped a non-vital fragment. 


Still another moth finds protection 
by adopting a posture that gives it 
the appearance of a shrivelled leaf 
as it hangs from a twig in the forest. 


One hundred and seventy-three years ago the 
appropriate name of semiramis was given to this 
lovely moth, and its finally accepted generic title 
proved equally apt — Copiopteryx or oar-winged. 

This was what we humans like to call a gentle 
or tame species, meaning in effect, one whose 
senses and reactions were adjusted to dangers 
more normal than a great thumb and forefinger 
closing upon its wings. I brought it into the lab- 
oratory and liberated it, watching the curious, 
slow circling which characterizes the flight of 
this moth with its pair of out-sized rudders. It 
came to rest on the leaf of a calathea and we 
photographed it, and then preserved its perfection 
for the collection. 

Before the evening was over, another angle- 
wing, a female, appeared out of the blackness. 
This one had been through strenuous times, one 
wing was ragged, one tail quite torn away. How 
I wished for some means of communication so I 
could learn of the adventures which had befallen 
this moth to the present moment, its failures, 
accidents and successes. What occurred from 
now until its death was to be my special concern. 

Late at night I placed the tattered female in a 
glass dish and hopefully turned off the lights. 
In the morning came justification and twenty 
eggs. They were a tenth of an inch in height, 
yellow green, with a red-brown band like the 
eggs of some birds and with a sculptured surface 
which became more intricate and beautiful the 
more it was magnified. Nine days later there un- 
coiled a score of minute caterpillars, each a quar- 
ter inch long. They were fantastic, pale lemon 
in color, beset in rows with a chevaux-de-frise of 
spiny spines, with an anterior pair directed 
straight forward like that of Taurus in the heav- 
ens. Behind these each tiny caterpillar sprouted a 
pair ofbranched antlers which would not have 
shamed an Irish elk. The appearance of these 
eager larvae threw light on part of the preceding 
life of the female angle-wing; somewhere she 
must have met and mated with one of her kind, 
the proof being this batch of fertile eggs. 

Having acted as stepfather I was now helpless 
to carry on, and tragedy loomed. Science was 
served, since eggs and young were drawn with 
care. But always ignorance reared its head to 
block further advance. The first stage or instar 
of creatures such as these is often of importance 
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as showing ancestral characters which disappear 
in the next shedding of skin. But to complete our 


knowledge the caterpillars must be fed. I looked» 


hopelessly out of the window over the great ex- 
panse of jungle. Somewhere within view was the 
tree or bush or vine upon 

which the 
mother would have de- 
posited her eggs. The 
sight of the little chaps 
feeding eagerly upon their 
empty egg-shells drove me 
out, to pull this and that 
leaf and proffer them. I 
even divided the little 
brood into relays, and 
tried each lot with a dif- 
ferent bouquet of leaves. 
They tasted and crawled 
and tasted and 
aside. I was thoroughly 
ashamed of my ignorance, 
but this is a chronic con- 
dition, so I took what joy 
I could from what we had 
learned of the Streamer- 
tailed moth of Rancho 
Grande. 

The thought of possible 
enemies came to mind 
and we realized that we 
already knew  consider- 
able about the foes of 
moths. We were able to make a list of almost 
a dozen, at the head of which unquestionably 
come bats. From the time when the first moths 
appear, on roof, porch and windows, bats of 
at least five species begin a ceaseless patrol, flying 
back and forth, taking toll. How they can de- 
tect by sonar, and seize such small, flying crea- 
tures is more than a mystery. I am quite sure, 
however, when ‘they swing up to the windows, 
neatly pick off a small moth and bank out again, 
that it is by sight. Our ideas of the great part 
which migration through the pass plays in sup- 
plying the endless numbers of moths, night after 
night, are confirmed by the enormous quantities 
of detached wings, bat crumbs, which each morn- 
ing finds fixed with neblina damp upon the 
leaves near this amazing flyway. 
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instinct-wise 


turned 


“Like a surprisingly lovely Christmas 
gift, something unexpected appear- 
ed on the laboratory window—Cop- 


iopteryx, the oar-winged moth.” 


Frogs and toads, judging both by our captive 
specimens and the solemn circle of expectant 
amphibians around the porch lights, esteem 
moths highly. Small and even medium-sized 
moths also frequently appear as mummied ra- 

tions hung in webs, await- 

ing the owners’ hunger. 

Spiders, mice and mon- 

keys feed eagerly on 

moths, and I have a list 
of six species of birds 
which batten on the mari- 
posa crumbs which fall 
from the laboratory sills. 
The most amusing of the 
lot was the little band of 
anis or black cuckoos, in 
this case deserving the ad- 
ditional title of seven sis- 
ters. Within a _ week’s 
time they developed a 
regular early morning 
search of the ground be- 
neath our windows, feed- 
ing to repletion on half- 
dead or drowned moths. 
Fear of us had fled from 
their little brains in con- 
centration on this regular, 
abundant manna. 
After writing the above 
paragraphs in our Rancho 
‘ Grande laboratory one 
evening, | went upstairs and opened a bedside 
book which was a Memoir of Sir Hans Sloane. 
The following paragraph, written two and a 
quarter centuries ago, is from the Preface to the 
second volume of the author’s Natural History 
of Jamaica, and affords a welcome relief from 
our more modernistic view-points : 

“The power, wisdom and providence of God 
Almighty, the Creator and Preserver of all things, 
appear no where more than in the smallest ani- 
mals called insects, which are provided with such 
senses as are necessary to bring them through 
their several stages, to perfection; and. notwith- 
standing their little bodies, and many enemies in 
every state, they are enabled to live, thrive and 
propagate their kind, so that, since we have any 
exact history of them, none seem to be lost.” 


Animals 
Visit the Z00, Too 


OMEONE has remarked that the best zoological 
hunting grounds are found in institutional 
basements. Basements in the Zoological Park 
aren't usually productive but our heavily forested 
grounds are a satisfactory equivalent. Our wood- 
ed areas are the final southward extension of 
park and wild lands to the north, so that wander- 
ing native creatures are likely to end their trav- 
els here. 
In the course of years most of the species ex- 
isting in this region have been recorded here. 


The Aquarium profited from the 
draining of the Zoo’s Beaver Pond; 
these large Carp were rescued. The 
largest weighed more than 15 Ibs. 


By LEE S. CRANDALL 


Some are welcome additions to our sylvan attrac- 
tions but predators must be controlled. Gray 
Squirrels, Chipmunks and Cotton-tails, represent- 
ing ancient populations, are still abundant. Musk- 
rats, common in outlying swamplands_ nearby, 
invade us frequently but seem no longer able to 
establish themselves here. One of the highlights 
of the visit of David Fleay, the well-known Aus- 
tralian naturalist who brought us our Platypuses 
in 1947, was his discovery, on a night-time prowl 
about our grounds, of a wandering Muskrat. It 
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was David’s first experience with an American 


wild animal at large and his enthusiasm was al- 
most ecstatic. Frequently, too, swimming Musk- © 


rats are mistaken for young Beavers, so that we 
are constantly checking such reports. 

In the autumn of 1948, a White-tailed Deer 
was seen near the wooded enclosure where our 
own fine herd is kept. A quick count showed 
that the animal, an exceptionally large and beau- 
tiful doe, was not an escapee but a visitor from 
without, the first of her species to be recorded 
here. For two weeks she haunted the vicinity, 
leaping fences with agility and on at least one 
occasion smartly swimming the extensive breadth 
of Lake Agassiz. Eventually, she disappeared, 
presumably returning to the more secluded haunts 
from which she had come. 

Some of our animal visitors are not natives but 
creatures escaped from neighboring owners or 
actually liberated here by them, with misguided 
good intentions. In 1943, a Red Fox was re- 
ported as lurking near the center of the Park. A 
quickly organized posse, armed with nets and 
other fox-catching devices, soon had the animal 
cornered. A glimpse of the fleeting form gave the 
impression that it was larger, darker and longer 
in the legs than the resident form. Closer ex- 
amination, after the fugitive had been caged, 
confirmed these details and tentative identifica- 
tion as the Alaskan Red Fox was made. A few 
days later, the full story was developed. The 
animal had actually been picked up in Alaska by 
a soldier, who had sent it to his mother, living in 
the neighborhood of the Zoo. It had escaped its 
confines, following the normal expectation, and 
seemed naturally to have found its way to us. 

Two years later, a bright red squirrel, with 
white underparts, was seen begging for peanuts 
along our Service Road. What it might be, we 
could not tell, but after much maneuvering, the 
animal was coaxed into a trap. It was then iden- 
tifiable as the Colombian White-bellied Squirrel 
(Sciurus saltuensis bondae), a South American 
form certainly far removed from our area. Al- 
though this beautiful creature is still a valued 
exhibit in our revitalized Small Mammal House, 
its origin has never been disclosed. 

Of local predators, we certainly have had our 
share. In the old days, Mink were fairly common 
and preyed too freely on waterfowl and captive 
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The Gray Fox that came to the Zoo — this is 
the specimen that was captured after it was 
sighted in the Zoological Park. It is quite tame, 
and may have been someone’s pef animal. 


gulls. Weasels made trouble enough and there 
is one tale that stands out in memory. A work- 
man was clearing the banks of the brook running 
from the Beaver Pond, when his attention was 
attracted by a cock Silver Pheasant, recently 
liberated. As the man watched the bird move 
slowly along the edge of the stream, he was as- 
tounded to see a Weasel leap suddenly at the 
bird’s head. At the watcher’s shout, the Weasel 
fled but not until it had left the pheasant dead. 

Raccoons have been with us always, a constant 
challenge to Keepers who must protect their 
charges from predators. No animal is more difh- 
cult to detect or trap, yet since 1940 alone, we 
have captured no less than ten and added them 
to our group. Raccoons, somehow, seem espe- 
cially attracted to fish-eating birds, among which 
they are most destructive. Nesting ducks and 
geese, or roosting peafowl are never safe when 
there is a prowling Raccoon about. 

The lowly Opossum, which of late years has 
been extending its range northward, is an animal 
that has troubled us only during recent years. In 
the last decade, twenty-two of these sluggish 
creatures have been taken here, many of them 
having been run down when disturbed during 
daylight hours. The Opossum is a slow-moving 
nocturnal animal that eats almost anything, from 
carrion up. 

Really wild foxes have never been a problem 
here but two individuals come readily to mind. 
One takes us back to 1921 when an adult White- 
necked Crane, a large and powerful bird, was 
found decapitated. ‘There were no signs by which 
the killer might be identified but a wire live- 
catching trap was hopefully set that evening. 
Early the next morning, the trap was found to 
contain a much chagrined Gray Fox. No one had 
seen him kill the crane — but at any rate there 
were no further depredations. 

The second episode is the most recent of our 
experiences with wild animal visitors. On an 
afternoon in the first week of February, 1949, 
Curator Bridges looked out from a window of the 
Administration Building and saw a Gray Fox 


calmly sunning itself in an open spot in the 
shrubbery. It was a beautiful picture but know- 
ing what to expect from a Gray Fox, measures 
had to be taken. These measures were extensive 
in both space and time but at the end of a week 
the fox was cornered in a drain and induced to 
enter a box trap. Incidentally, the drain also 
contained the partly eaten remains of a Herring 
Gull. 

Birds of many kinds, of course, are both resi- 
dent and transient in the Zoological Park. For 
years we have attempted to establish Ring- 
necked Pheasants in the grounds, with no ap- 
preciable success. Ring-necks are notorious wan- 
derers and work quickly away from liberation 
points. Now, however, they are well established 


here and are frequently seen, especially when 
the ground is snow-covered. 

Among bird predators, some have been of spe- 
cial interest. In 1919, an American Goshawk, a 
rare visitor to this area, preyed for a week on our 
waterfowl and finally was frightened off by a 
badly aimed blast from a shot-gun. Soon after- 
ward, there were further depredations. ‘This time 
the culprit proved to be an Arctic Horned Owl, 
the first representative of the form to be recorded 
in New York State. The Great Horned Owl has 
been responsible for many of our difficulties but 
often these are attributed to some other offender. 
So when a live trap set for a suspected Raccoon 
proved to be the downfall of a Horned Owl, we 
felt that the ends of justice had been well served. 
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The Archer Fish, cruising just under the sur- 
face, sights the spider that is suspended over 
the water. The fish gets into position to shoot. 


HEN TRAVELERS to the East Indies first 
W brousht back tales about a fish that captured 
its prey by shooting it with drops of water, few 
people believed them. Who could credit tales of 
a fish that cruised about the surface of its aquatic 
home, keeping a sharp look-out for insects and 
other small creatures resting on plants or on the 
shore out of water, and that having sighted its 
prospective prey, carefully maneuvered into posi- 
tion and then spat at the tiny target with such 
accuracy and force that it was knocked into the 
water, there to be promptly devoured? Although 
practically everything that was ever claimed about 
this piscine Daniel Boone turned out to be ab- 
solutely true, a controversy over its alleged abili- 
ties waxed and waned for nearly two hundred 
years and was not finally settled, to most people’s 
satisfaction, until fourteen years ago — in a tank 
at the old New York Aquarium. 

Up to that time, one or two professional ich- 
thyologists had reported their observations on the 
Jaculator (Toxotes) and had fully confirmed the 
early stories about it; on the other hand, just as 
many leading authorities had unequivocally dis- 
puted its ability to shoot its prey. For example, 
Pieter Bleeker and Francis Day, who spent 35 
and 25 years, respectively, studying and describ- 
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They Proved It— 


The Fish Shoots! 


By JAMES W. ATZ 


The spurt of water, ejected from the fish’s 
mouth, starts toward the prey. The stream 
is formed by a series of separate droplets. 


ing the fishes of Asia, both denied to Toxotes any 
extraordinary powers. 

They were undoubtedly partly misled by the 
fish’s rather ordinary appearance, for although to 
a fish taxonomist it has a characteristic body- 
shape, to the layman it presents no outstanding 
features and even the expert finds no external 
peculiarity indicative of its spitting ability. The 
mouth is not long and tube-like, as might be ex- 
pected, nor are there any apparent valves or 
water-propelling mechanisms. Perhaps this is why 
the two medical men responsible for the first de- 
tailed account of the Archer Fish, wrote a re- 
markably accurate description of its mode of life 
—and then attributed all this to another, com- 
pletely different species... The fish they falsely 


credited with being able to shoot drops of water 


was one of the marine butterfly-fishes, now called 
Chelmon rostratus. It possesses a fine, tubular 
snout, just the kind of mouth one would imagine 
a water-spitter to have. When it was later proved 
that Chelmon could not possibly be an insect- 
shooter, since it lived in and about coral reefs, 
where there would be no opportunity whatsoever 
to exercise such a faculty, the whole story of the 
Jaculator was discredited. Widespread belief in 
its existence did not come about until relatively 
few years ago. 

Seeing is believing, the old saw goes, and it 
was Curator-Aquarist Christopher W. Coates who 
made it possible for thousands of people to see the 
Archer Fish in action. To him and to Dr. Hugh 
M. Smith, Adviser in Fisheries to the Siamese 
Government, we largely owe the present-day uni- 
versal recognition of the abilities of the ikan 
sumpitan or blow-pipe fish. 


On the target! These photographs are part of 
the slow-moftion picture made at the Aquarium 
by Pathe, under the direction of Mr. Coates. 


For many years Curator Coates had tried to 
obtain specimens of Archer Fish for the New 
York Aquarium. Professional and amateur col- 
lectors, sailors and sea-captains, business men and 


missionaries, anyone traveling out to southeastern . 


Asia was informally commissioned to send back 
or bring back an Archer Fish. Informally com- 
missioned, because it hardly seemed practical to 


finance an expedition simply to go out and cap- 
ture so elusive a creature. Who knew positively 
that if caught, it would turn out to be able to 
do all things credited to it? Then, too, perhaps 
it was one of those fishes that refuse to live in 
captivity. The latter seemed a distinct possibility 
when, time after time, letters or messages arrived 
at the Battery, telling of the brave start that such 
and such a number of fine, healthy Archers had 
made on the long journey to New York, only to 
be followed by the sad news of their untimely 
demise somewhere between Singapore and Cey- 
lon, Bombay and Gibraltar or, even worse, Ham- 
burg and New York. 

Finally in June of 1935, two specimens of 
Toxotes arrived at the Aquarium. They were, 
as Curator Coates put it, “much the worse for 
wear, but they were alive.’ Nursing them back 
to health called for all the art and skill of the fish- 
man. No fish that ever came to the Aquarium 
received more studied, artful care. 

And no fish ever better repaid those who cared 
for them, either. After ten days in a hospital 
tank, they responded to the spiders, cockroaches 
and blow-flies that Curator Coates presented to 
them, by laying down a barragé of water drops, 


all but the first of which were bull’s eyes. When 


1C. W. Coates, Bull. N. Y. Zool. Soc., vol. 38, no. 4, p. 144, 
1935. 


As the spider falls, the Archer Fish leaps part 
of the way out of the water and snaps up ifs 
prey—thus making doubly sure of its meal! 
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placed on exhibition, they amazed both visitors 
and scientists with the power as well as the accu- 
racy of their shots. 

Like everyone who has studied Archer Fish, 
Curator Coates has come to consider them among 
the most intelligent-appearing and acting of all 
fishes. He soon discovered, for example, that they 
would not perform for nothing. If one was pre- 
sented with a tempting spider or wriggling roach 
fastened to the end of a stick, it would bombard 
the prey assiduously, but if no reward was forth- 
coming — that is, if nothing fell onto the water 
—it very soon ceased firing. ‘Three successive, 
fruitless trials like this usually resulted in a com- 
plete suppression of the shooting habit. The fish 
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ABOVE — This is the actual Archer Fish, which in ex- 
ternal appearance gives no indication of remarkable 
shooting powers. 
this Butterfly Fish for an archer, because of its mouth. 


LEFT — Early naturalists mistook 


(Butterfly Fish from Weber & de Beaufort) 


had “learned” very quickly the futility of trying 
to knock down such food. Now only starving it 
would induce it to shoot again. 

News of the Aquarium’s fish marksmen soon 
reached the Pathé motion picture company. Here, 
they thought, was a “natural” for a newsreel 
topic. Arrangements were made with Curator 
Coates: if he could get the fish to perform before 
the camera, Pathé would undertake to get some 
slow-motion pictures of them in action. This was 
long before the days of stroboscopic photography, 
so that only the sun at its brightest could provide 
enough light for the special filming. To meet this 
requirement, a tank was set up on the roof of the 
Aquarium, overlooking New York Harbor. Now 
it was up to Curator Coates to get one of the 
Archers to feel at home inside the tank—so much 
at home that it would perform in spite of a fright- 
ening atmosphere of whirring cameras and bus- 
tling camera-‘men. This was not an easy task; 


exasperation ran high and patience low before the | 
job was completed. But it did get done, and 


although the results were not photographically 
ideal, the newsreel releases throughout North 
and South America and Europe proved to thou- 
sands of people, including not a few skeptical 
scientists, that the Archer Fish really can shoot. 

Just how it accomplishes the feat was first ex- 
plained by Dr. Smith?. Running down the mid- 
dle of the roof of the mouth of Toxotes is a 
narrow groove. Beneath it lies the tongue, a 
structure that in fishes is ordinarily fastened down 
tightly to the floor of the mouth. In the Archer 
Fish, however, the tongue can be raised some- 
what and is completely free at its front end. 
When applied to the roof of the mouth against 
the aforementioned groove, it creates a thin, 
straight tube. The free tip of the tongue is flexi- 
ble and undoubtedly acts as a valve. By holding 
an Archer Fish in the water at approximately its 
natural shooting attitude and quickly forcing its 
gill-covers down against its sides, Dr. Smith was 
able to eject drops of water out of the fish’s mouth 
for distances of three feet. 

Still unexplained, however, is the Archer's un- 
canny accuracy. How it manages to compensate 
for refraction is one of the greatest mysteries. We 
have all noticed how objects in the water are de- 
ceiving as to their apparent location, when viewed 
through the surface at an angle. A cake of soap 
in the bathtub is one example of this which is 
familiar to all of us. But this phenomenon must 
operate in reverse, too, so that looking up through 
water at an object in air will also make it appear 
to be at a different spot from where it actually is. 
We know that Toxotes must somehow correct 
for refraction, because we know its eyes are al- 
ways under water when it shoots. ‘The fish must 
also have very keen distance perception, to a de- 
gree that only the so-called higher animals were 
once supposed to possess. Moreover, each time 
it shoots, it claps down its gill-covers to force 
water through its mouth, but at the same time 
forces some ‘water out to the rear, and since this 
tends to move the fish forward, that movement 
must be compensated for, too! On top of all of 
this, there are the ripples and other disturbances 
of the surface! 


2H. M. Smith, Natural History, vol. 38, no. 1, pp. 3-11, 1936; 
Bull, U. S. Nat'l Mas., No. 188, pp. 489-498, 1945. 


Despite all these complicating factors, Dr. 
Smith found Siamese Archers almost 100% ac- 


curate at distances up to four feet. To achieve 


such precision the fish must possess “a truly re- 
markable trigonometric range-finder in his brain 
to cope with the ever-varying distortion of angles, 
sizes, and distances.”? 

It might also be expected that the eyes of so 
accurate a marksman would be specially con- 
trived. Yet detailed examination has revealed no 
specialization at all. In fact, compared to some 
other fishes’ eyes, those of Toxotes seem less well- 
constructed for sharp vision. 


S* DIFFERENT SPECIES of Toxotes are generally 
recognized. They live mostly in brackish 
water, but occasionally are found in fresh. They 
occur in coastal areas from India to the Philip- 
pines, as far south as Australia and as far east as 
the Solomons and New Hebrides. The _ best 
known species is Toxotes jaculatrix, which attains 
a length of slightly over 10 inches, most adults 
not exceeding 8. 

Nothing is apparently known about its breed- 
ing habits, save that it undoubtedly lays eggs and 
that the newly hatched young appear in parts of 
Siam in May. When only an inch long, they 
have already started shooting. “It is most amus- 
ing,” states Dr. Smith, “to see the inexperienced 
youngsters emulating the actions of their parents 
and sending out tiny drops that may go only 2 or 
3 inches.” Adults, in contrast, have been known 
to propel drops twelve feet above the surface of 
the water. The short-shooting babies subsist, of 
course, on small prey found in the water; adults 
feed on aquatic as well as air-dwelling creatures. 
One adult was observed to shoot down a small 
lizard, sunning itself at the point-blank range of 
a few inches above the water. Although the 
reptile was seized when it fell, it is doubtful that 
it was actually eaten, since the Archer’s mouth 
is too narrow to pass such large prey. 

One of Dr. Smith’s Siamese friends built his 
veranda over water that abounded with Archer 
Fish. “On two occasions to my personal knowl- 
edge,” writes Dr. Smith, “when my friend sat on 
the veranda . . . smoking . . . his attention was 
attracted by well-directed shots which extin- 
guished his cigaret.” 


3G. L. Walls, Ball. Cranbrook Inst. Sci., No. 19, 1942. 


As the Camera Sees Them = 


Photographs 


by 
SAM DUNTON 


The Indian Leopard-cat of southeastern Asia 
has a reputation for fierceness out of all pro- 
portion to its size, for it is scarcely larger than 
an ordinary House Cat. It is a rare individual 
that becomes tame fo any degree. The Leop- 
ard-cat is a forest-dwelling species, feeding 
on small mammals and birds and making its 
lair in a cave or under an overhanging cliff. 
This specimen, now living in our Small Mam- 
mal House, is in a relaxed, yawning mood. 


Dne of the lowliest of the Primates is the Slender Loris of the 
‘orests of southern India and Ceylon —a kitten-size creature 
with soft gray fur and slender, almost skeletal, limbs. As its com- 
2aratively enormous eyes indicate, it is a night-roaming animal 
and during the daylight hours it is likely to be curled into a 
ight ball, asleep. Awake, its movements are always slow. 


A particularly handsome snake is the Emerald Tree Boa of north- 
ern South America, a big specimen of which might be five or six 
feet long. It is a vivid leaf green with markings of shining 
white. Typically, as in this photograph, it clings to a branch by 
a series of loops. Its color and markings make it difficult to 
see in a tropical forest, among leaves and spots of sunlight. 
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Yaks have been domesticated for so long in Tibet and neighbor 
ing countries that hornless and even piebald strains have bee! 
developed. In 1913 the Zoological Society acquired a pair o 
wild-bred Yaks, large of size with fine horns and lustrous blacl 
coat. Many fine animals have been bred from this original pair 
We now have two excellent specimens in the Zoological Park 


) 
7 — This animated little animal is the so-called Crab-eating 
taque of southeastern Asia. It has a variety of other names 
the Kra (presumably from its cry), the Long-tailed Macaque, 
|, less glamorously, simply the Common Macaque. Appar- 
ly it does have the un-monkeylike habit of eating crabs and 
Wl-fish. Usual food of macaques is fruit, roots and the like. 
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The Shy Australian Water Rat 


By DAVID FLEAY 


F ONE IS THINKING in terms of furred animals, 
I Australia at once conjures up visions of the 
homeland of the pouched animals and “living 
fossil” egg-layers such as the Platypus and 
Echidna. However, contemplation of the hand- 
somely furred Water or Beaver Rat, Hydromys 
chrysogaster (literally, water mouse, yellow belly) 
with its unique specialization for an aquatic life, 
drives home the fact that true rodents obviously 
entered Australia at quite an ancient time, for 
the remarkable adaptation of the Water Rat to 
its river and swamp life has evolved almost en- 
tirely within the southern continent. It is just as 
peculiarly an “Aussie” as any of the Australian 
marsupials; and it is extraordinary indeed, in this 
homeland of the pouched animals, that there is 
not among them a counterpart of the Yapock — 
the Central and South American Water Opos- 
sum. It has been left to the godents to fill the 
gap. 

The Water Rat, of a genus possessing at least 
eight species and several geographical variants, 
is a true aristocrat of the rodent family, exceeding 
a foot in head and body length, with a white- 
tipped tail of an additional nine inches. The 
animal is half as big again as a large Brown 
Rat (Rattus norvegicus) and its size is com- 
parable to that of a Ringtailed Possum, so much 
so in fact that at night it is quite possible to 
confuse the two animals because of their com- 
mon possession of a white tail ending. 

Over the past ten years the Water Rat’s fine, 
closely furred pelt, usually of a lovely golden 
brown color with orange ventral surface, has 
been in increasing demand as a commercial fur 
skin. Consequently many thousands of the 
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animals are trapped yearly. In 1931 the skins 
had reached the hitherto unheard of price of 
4 shillings each, and the Victorian Fisheries and 
Game Department was becoming increasingly 
alarmed at the possible extinction of a valuable 
fur bearer. By 1941 the Commonwealth author- 
ities had prohibited the importation of all furred 
skins in order to save foreign exchange and ship- 
ping space, and Australian Water Rat skins 
jumped to 124 shillings a dozen — 10 shillings 
6 pence for a few square inches of skin. Prob- 
ably nine or ten dozen skins would be needed 
to make a lady’s coat! In June, 1947, they had 
skyrocketed to 300 shillings a dozen, with 31 
shillings 6 pence the highest price for one pelt. 
With the virtual disappearance of the animals 
from many of their old haunts, particularly along 
some stretches of the Murray River and its tribu- 
taries, and even young animals being destroyed, 
the Fisheries and Game Department of the state 
of Victoria did the only sensible thing by elim- 
inating the open season and placing a total ban, 
not only on the trapping of Water Rats in that 
state, but on the sale of their skins in Victoria. 
Yet New South Wales and South Australia still 
allow unchecked killing of the animals — the 
former state classing them as “vermin.” Tasmania 
permits an open season, but provides protection 
during breeding months. 

Needless to say there is an urgent need for 
Commonwealth control of native fauna to unify 
game laws in the interests of conservation. If no 
general action is taken there is no doubt that 
the slow breeding Water Rat, destroyed and 
trapped by every device known, including poison, 
will eventually be wiped out. 


See a 


In former times it was the American Musk 
Rat or Musquash that headed the list of furs 
imported to Australia from the United States. 
Being very popular, it is evident that this animal 
formerly acted as a buffer between the Australian 
Water Rat and the fur trade. The Musk Rat is 
similar in its general ways and feeding habits to 
our Water Rat, but it is larger, and shows a like 
specialization for an aquatic life, going further, 
however, in the development of its remarkable 
paddle tail, flattened from side to side for the 
terminal third. I remember that paddle tail very 
vividly, for in June, 1947, it was by this member 
that I picked up my first Musk Rat running 
along the sidewalk outside the Boston Road 
Gate of the New York Zoological Park! 

In spite of the heavy toll taken of this Amer- 
ican rat it is known to be prolific breeder with up 
to twelve young in a litter and several litters in a 
season, so that it holds its own —a thing impos- 
sible for the Australian Water Rat with litters of 
a maximum of four and usually fewer. 

The Water Rat is a clean and fastidious feeder 
and its hunting habits offer interesting avenues 


The female Water Rat captured by Mr. Fleay 
while he was searching for Duck-billed Platy- 
puses, was gray with white underparts — the 
predominant color type around Healesville. 


of observation. ‘These aquatic mammals are alert 
and eager killers of fish (eels being particular 
favorites), fresh water crayfish and mussels and 
occasionally both young and old of water birds 
such as ducks, coots and grebes. Years ago on 
Lake Wendouree in Ballarat, Victoria, I found 
on a log the sad little skins of three blue-billed 
ducklings I had been watching only the day 
before. I have a pretty firm impression, though 
no actual proof, that Water Rats account for odd 
baby Platypuses, for there is no sillier and more 
defenseless youngster than the little Platypus 
that leaves the nest before it should — as in fact 
quite a number do. My experience has been that 
it is difficult to find baby Platypuses at the proper 
season in streams where the Water Rat has be- 
come at all numerous. Strange to relate the 
chisel-toothed Water Rat finds difficulty in break- 


ing an ordinary hen egg, and such delectable 
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Triplets were born to the author’s pair of 
Water Rats. At the age of one week, the male 
was just seven inches in total length and 
the two females were half an inch shorter. 


items of food may remain quite safely in the 
animals’ quarters even though the creatures are 
hungry. Controversy has centered on this aquatic 
rat’s method of opening such formidable obstacles 
as fresh water mussel shells without leaving ap- 
parent marks of damage. 

The most revealing description of such an 
activity was given me by a fisherman on the Bar- 
mah Lakes, Victoria. In 1916 when Water Rats 
were much more numerous along the great Mur- 
ray waterway, this man came upon one of these 
handsomely colored rodents hunting its food in a 
creek in broad daylight. Using a partly sub- 
merged log as a base the rat periodically dived 
into the water and returned with a mussel. Dur- 
ing these under water excursions (when the 
Water Rat, unlike the Platypus, is guided by 
eyesight) the observer edged a little closer until, 
sheltered among the red gum trunks, he was 
near enough to obtain a clear view. Clambering 
on to the log with a shellfish held in its teeth, 
the animal took it in its fore paws and gently 
inserted its formidable-incisor teeth round the 
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edges, working back from each of the two long 
ends towards the thick hinge or umbo region. 
In a surprisingly short space of time, with the 
severing of the creature’s adductor and retractor 
muscles, the two halves of the shell gaped open, 
and the rat soon ate the soft exposed shellfish 
before diving again. On another occasion, this 
same reliable observer watched a Water Rat sub- 
merge from a hollow log and reappear with a 
large shrimp which it ate sitting up, displaying 
evidence of great enjoyment. 

The flattened hind feet and heavy build of 
the Water Rat constitute quite a handicap on 
land and in any open space the animal is com- 
paratively sluggish and may easily be caught 
by hand. 

In recent years, a good deal of consideration 
has been given the possibility of commercially 
farming our Water Rat in swampy areas leased 
for the purpose, but not enough account has 
been taken of the extreme pugnacity of males 
towards one another, nor of the question of suit- 
able food supply, and the impossibility of pre- 
venting outward migration of young. Even in 
normal life, many individuals have either dam- 
aged tail tips or none at all, thanks to nocturnal 
feuding: along the water ways. Having kept 
some fine Water Rats, on and off in years past, 
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without ever breeding them, I decided two years 
ago to try for success by building a special home. 
The decision was accelerated by the unexpected 
capture of two of the animals while I was en- 
gaged in searching for the three Platypuses, 
Betty, Cecil and Penelope, destined eventually 
for the New York Zoological Park. The male 
Water Rat was one of those lovely golden brown, 
orange-bellied fellows, while the female, with 
equally beautiful fur, was merely gray with 
white under parts; for here in the Healesville 
district of Victoria the two color types are found 
in the one locality, with grays predominating. 

Never —I caution with deep feeling — allow 
yourself to be bitten by a Water Rat. Those 
chisel-like, orange-colored upper incisors and finely 
pointed, yellow lower ones that open hard mussel 
shells with such ease, inflict one of the nastiest 
and most shocking series of bites it is possible to 
receive. A bite on the fingers penetrates to the 
bone every time. 

A home with swimming tank, landing shelf and 
a series of protected, grass-lined, wooden “burrows” 
was constructed for the two Water Rats, and in 
their honor the affair was named a “Hydromus- 
sary.” The animals entered it on the auspicious 


date of Friday, September 13, 1946. Both the 


male and smaller female were on friendly terms, — 
which was something to be thankful for, consider- 
ing that males of the species are particularly ag- 
gressive towards one another, and even towards 
a strange female. I have known a male Water 
Rat to attack another newly introduced male, 
penetrating its skull with those shocking incisors 
to such effect that it was killed almost instantly. 
Fed with crayfish known as yabbies, particularly 
the tough, spiny, white-clawed, blue species 
(Euastacus yarraensis ) of the Yarra River and its 
tributaries, and fish, the Hydromussary pair 
maintained sleek shining coats, and like their wild 
relatives, carried food items either to the landing 
shelves or into the wooden “burrows” (which re- 
placed the hollow logs they would use in nature) 
to make leisurely meals. Soon the burows had 
acquired the absolutely distinctive and peculiar 
Water Rat odor as characteristic of these rodents 
as the fox smell is of the fox. If “interviewed” at 
any time the female took matters quietly; but the 
male occasionally growled in the prolonged, 


A special home for the Wafer Rats, called a 
“‘Hydromussary,’’ was constructed and they 
lived in it contentedly. It consisted of a tank, 
landing shelf and grass-lined ‘‘burrows.”’ 


throaty, snarling fashion typical of the species. 
In early October it was obvious that the female 


had fashioned a definite nest of dry grass at the ~ 


end of a burrow and here on October 18 she was 
found with a litter of three babies, already, as we 
discovered from observations of a later event, six 
to seven days old. There were an infant male, 
seven inches in total length, and two smaller fe- 
males, each six and a half inches long. Their eyes 
were closed and they were short furred and 
grayish-black in color, with of course the white 
tail tip. All exhibited the large, flattened and 
partially webbed hind feet, the broad nose flat- 
tened from above instead of from side to side as 
in ordinary rats, and the striking array of sensory 
vibrissae, or whiskers, on each side of the wide 
muzzle. 

The mother stayed closely with her youngsters; 
in fact, when she moved away from the nest, one 
or two were usually dragged about by their grip 
on her nipples (four in number) almost in the 
manner of young marsupials. Under suspicion of 
possible sinister designs on such tender infants, 
the male Water Rat had been removed immedi- 
ately on their discovery. At the age of 13 days, 
the young rats’ eyes were open, and at 17 days 
they were already making short excursions about 
the “burrows,” each being quite active, well furred 
and ten inches in total length. If nursing, how- 
ever, they were still dragged about when the par- 
ent moved. Sometimes I picked the youngsters up, 
and then, maternal instinct overcoming habitual 
nervousness, she would rescue them from my 
hand by taking them in her jaws, and carry them 
back into the burrows. 

Their development was quite rapid, and at 34 
days, though only a quarter grown, they were 
far more active and rapid in their movements than 
adults of the species. They were inclined to bite, 
and to all intents and purposes were capable of 
an independent existence. I removed them to an- 
other cage (where incidentally they immediately 
excavated burrows in the earthen floor) and on 
that date, November 7, restored the male to the 
company of his mate. For some hours she re- 
sented his reappearance by sustained snarling 
growls, but ultimately amicable relations were 
restored. 

On December 20, just over two months after 
the birth of the first litter, the mother produced 
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a second family, this time numbering only two. 
On this occasion I was fortunate in seeing the 
youngsters on the day of birth. Even allowing 
for the adult size of the species they were extra- 
ordinarily large for newly-born rats, each measur- 
ing five and a quarter inches in total length (two 
inches tail) and weighing an ounce apiece. They 
were pinkish-red on the under surfaces, pig- 
mented blue-black above, and made noises like 
a bunch of newly born kittens. 

The first litter youngsters was by now nearly 
half grown, and bit savagely if any handling was 
attempted. Following the rearing of her second 
brood, I do not know whether the mother pro- 
duced a third family in that 1946-47 summer 
season or not, but it is indeed quite likely as the 
male rat was not removed, and could easily have 
destroyed and eaten any further youngsters that 
appeared. Being very busy and about to leave the 
country, I was not able to keep the family under 
the careful supervision so necessary in such cases. 

From the evidence accumulated here and from 
the size and therefore readily judged age of young 
Water Rats found in the streams in the months 
of March, April and May, I think it can be safely 
assumed that under good conditions these animals 
produce some three litters during spring and sum- 
mer, varying from two to four in number. 

Before the imposition of a total ban on trade 
in Water Rat skins, in Victoria, protection was 
afforded them from August | to April 30 to cover 
the breeding and period of immaturity of the 
young, but it is definitely desirable, in view of 
the position of this species today, that all states 
afford the animal protection at least during the 
spring and summer months — or better still, total 
protection for several years. Such a matter can 
only be unified by Commonwealth action. 

Whether commercial breeding could be made 
to pay under conditions of the Hydromussary I 
have described, is doubtful in view of the small 
litters produced, but at least selective breeding for 
better skins could thus be carried out. It is the 
only method possible — “farming” in open areas” 
being impracticable and already having been at- 
tempted in Tasmania. At least by breeding of 
captives, the wild “beaver rats” could be left to 
their own devices to re-establish a hold in habitats 
where their tenure is now precarious in the 
extreme. 


W. REID BLAIR 


In Memoriam 


PASSING OF W. Reid Blair on March 1, 
1949, marked the close of nearly a half cen- 
tury of devotion to animal life in its various 
manifestations. As veterinarian, conservationist 
and educator, Dr. Blair accomplished outstand- 
ing achievements in each of his chosen fields. 
Born in Philadelphia on January 27, 1875, he 
spent his early boyhood in that city. When he 
had reached the age of about ten years, his family 
moved to Massachusetts. There, on his grand- 
father’s farm, an interest in animal welfare quick- 
ly developed and resulted in his matriculation in 
the Veterinary College of McGill University, 
from which he was graduated in 1902, with an 
honorary LL.D. following in 1928. In the year 


of his graduation, Dr. Blair came to the Zoological 
Park as assistant to Dr. Frank H. Miller, a dis- 
tinguished veterinarian then functioning on the 
staff. In-1903, following the resignation of Dr. 
Miller, Dr. Blair was appointed to the post he 
subsequently occupied with such notable ability. 
His work as veterinarian of the Zoological Park 
continued until 1922, when he was appointed 
Assistant to the Director. This was followed two 
years later by advancement to Assistant Director. 
On June 1, 1926, after the retirement of Dr. 
William T. Hornaday, Dr. Blair became Director, 
a position he filled with dignity and distinction 
until he retired, in turn, on May 1, 1940. 
During his early days in the Zoological Park, 
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Dr. Blair devoted himself to pioneer work in 
comparative veterinary medicine that produced 


important results. His first paper, published in - 


the Annual Report for 1902, on “Modes of Tu- 
bercular Infection in Wild Animals in Captivity,” 
was followed by numerous others. Most impor- 
tant of these were “Internal Parasites in Wild 
Animals” and, with Dr. Harlow Brooks, “Osteo- 
malacia of Primates in Captivity.” A book in 
more popular vein, under the title “In the Zoo,” 
published in 1929, contains much factual and 
anecdotal material gleaned from experiences in 
the Zoological Park and furnishes an excellent 
gauge of the breadth of the author’s interests. 

In spite of the pressure of official duties, Dr. 
Blair found time to act as Professor of Compara- 
tive Pathology in the Veterinary Department of 
New York University from 1905 to 1917. 

In 1917, he was commissioned as a Major in 
the United States Army. As Chief Veterinarian 
of the 4th Veterinary Corps, he served in France 
and Germany, receiving his honorable discharge 
in June, 1919. 

Following his appointment as Director of the 
Zoological Park, Dr. Blair’s activities turned natu- 
rally to broader fields. He was determined that 
our institution should be regarded as an educa- 


tional rather than a purely recreational under- 
taking and firmly guided our endeavors in that 
direction. He became deeply interested, too, in 
the conservation of endangered fauna and in 1938 
was made Executive Secretary of the American 
Committee for International Wild Life Protec- 
tion, a position which he retained until late in 
1946. 

During Dr. Blair's incumbency, the collections 
of the Zoological Park prospered and many fine 
species were added. One of his first actions after 
assuming the Directorship was approval of the 
Zoological Society’s expedition to New Guinea, 
which finally reached the field in 1928, with the 
result that our collection of Birds of Paradise held 
first rank for many years. Dr. Blair himself 
visited Antwerp in 1937 and returned with the 
first and so far the only living Okapi to be seen 
in this country. In 1933, he secured “Doreen,” 
our Bongo, an animal of rarity almost equal to 
that of the Okapi. 

Dr. Blair was a genial, social, outgoing person, 
greatly loved by friends and associates. To the 
end of his life he maintained a keen interest in 
the Zoological Society, attending all its member- 
ship and scientific functions, and his presence 
will be greatly missed. — Lez S. CranpaLv. 


News from the Conservation Foundation 


President Osborn Takes Part 
In M.L.T. Convocation 


Fairfield Osborn served as a panel-member at 
the convocation held at the Massachusetts Insti- 
tute of Technology at Cambridge, Massachu- 
setts, from March 31 through April 2. These 
ceremonies were in connection with the inaugu- 
ration of the new president at M.I.T., Dr. James 
Rhyne Killian, Jr., who succeeds Dr. Karl T. 
Compton. 

The first two days of the convocation were de- 
voted to discussions of important world problems, 
their central theme being, “The Social Implica- 
tions of Scientific Progress.” On March 31 two 
speakers addressed the convocation on the sub- 
jects of the present states of science and of so- 
ciety. April 1 was devoted to six panel discussions 
of specific world problems. Two dealt with ma- 


terial questions, one taking place in the morning - 


and the other in the afternoon; the first discussed 
in general whether advanced applications of 
technology could outrun the threat of increas- 
ing world populations and decreasing world re- 
sources; the second, the problems of developing 
“backward” areas. Another pair considered spir- 
itual questions, the morning session having been 
devoted to Science, Materialism, and the Human 
Spirit, and the afternoon session to the Role of 
the Individual in a World of Institutions. The 
third pair, also divided between morning and 
afternoon, discussed first the question, Is ‘Twen- 
tieth Century Higher Education Overspecialized, 
and secondly the appropriate relations between 
the State, Industry, the Individual, and the Uni- 
versity, centered on the relations between finan- 
cial support and independence. 

Mr. Osborn took part in the panel devoted to 
the first of the material questions, the problem of 
population and world resources. Other members 
of this panel included Sir Henry T. Tizard of 
the British Ministry of Defence and former 
president of Magdalen College, Oxford; Dr. Van- 


nevar Bush, president of the Carnegie Institute, 
Washington; Dr. Frank W. Notestein, a leading 
demographer and Director of Population Re- 
search at Princeton University; and Robert P. 
Russell, fuel authority and president of the 
Standard Oil Development Company. 

In his letter of invitation to Mr. Osborn, Dr. 
Compton wrote in part as follows: 

“It seems to me a significant thing that an in- 
stitution such as ours should give public consid- 
eration at this time to the consequences of the 
professional activities which we expect our stu- 
dents will pursue. But the consideration will be 
significant only if it comes from persons whose 
thinking about these matters has been distin- 
guished. For this reason, and with full recogni- 
tion of the busy schedule you have, I sincerely 
hope you will find it possible to be-with us.” 


President Speaks at Yale 
and at Mt. Holyoke 


Fairfield Osborn was the principal speaker at 
the annual banquet of the Yale chapter of Sigma 
Xi, national honorary scientific society, on March 
26, at the Sheffield Scientific School, Yale 
University. 

Mr. Osborn spoke on the urgency of conser- 
vation education at university and college levels. 

On the evening of March 3, he was the guest 
of the Science Department of Mt. Holyoke Col- 
lege, South Hadley, Massachusetts, speaking to 
both faculty members and the student body. The 
audience of some 900 people included guests 
from Amherst, Smith and other colleges in the 
Connecticut Valley area. 


Snider Makes Western Tour 


Robert G. Snider of the Conservation Foun- 
dation has recently returned from a comprehen- 
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BEHIND THE SCENES 


NEWS AND NOTES OF THE ZOOLOGICAL PARK, THE AQUARIUM 
AND THE DEPARTMENT OF TROPICAL RESEARCH 


Blizzard Was Destructive 
to Western Wild Life 


Enormous losses of western wild life may be 
expected as a result of the deep snow conditions 
this past winter, and some idea of what has been 
happening in Wyoming is given in a letter to 
President Osborn from James R. Simon, director 
of the Jackson Hole Wildlife Park. 

Writing from Cheyenne on February 19, 
where he had been snowbound for two weeks 
and unable to return to the Wildlife Park, Mr. 
Simon said: 

“A real crisis exists. The weather subsequent 
to the January blizzards has been far more dis- 
astrous in its effects on the game throughout the 
state; well-informed people believe that we shall 
lose 60 per cent. of the antelope and 40 per cent. 
of the deer in Wyoming. Thousands of antelope 
are already dead, hundreds are dying. It will be 


late spring before an accurate inventory can be’ 


taken.” 

Mr. Simon had learned by telephone that con- 
ditions were good at the Wildlife Park and the 
animals were being fed daily. The Park’s staff 
was completely snowbound and unable to get 
supplies, but had enough for about two weeks, 
and it was expected that the roads would be open 
in a few days. 


Dr. Gordon Collecting Platyfish 

Dr. Myron Gordon, geneticist of the Zoologi- 
cal Society, left New York on March 8 for Belize, 
British Honduras, on a platyfish-collecting expe- 
dition. These small fresh-water fishes are being 
studied in the Society's Aquarium Genetics Lab- 
oratory in a research project aimed at clarifying 
the nature and the origin of cancerous pigment 


cell growths. When found, the live platyfish will 
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be flown to New York for testing in the labora- 
tory. Dr. Gordon will be aided during his 
month’s survey by the Rev. Gerald Fairweather 
of Belize, and will return about April 10. Some 
of his results from last year’s collections of platy- 
fish from the rivers of southern Mexico will be 
explained in a subsequent number of AnrmaL 
Kincpom. 


Our Farm-in-the-Zoo and the 
Children’s Zoo Reopen 


After being closed three years because of con- 
struction work on the Bronx River Parkway ex- 
tension, our Farm-in-the-Zoo will reopen on 
April 23. ‘The Children’s Zoo, which is always 
closed during the winter months, will reopen on 
April 9. 

Dr. Leonard J. Goss, our Veterinarian, who is 
charged with operation of the Farm, is still in 
the process of acquiring stock for its exhibits, and 
a complete inventory’is not yet possible. How- 
ever, there will be fine examples of well-known 
breeds of horses, cattle, sheep, hogs, geese, ducks, 
chickens, goats and pigeons — including what 
Dr. Goss asserts is the liveliest litter of Spotted 
Poland China pigs he has seen in years. There 
are six of the pigs and they were farrowed on 
March 1. Calves, lambs and newly-hatched chicks 
will be on hand for the opening, the “Haywagon 
Taxi” will operate again from the north end of 
the Zoological Park to the Farm, and the Farm 
Dictionary (price 2 cents!) will again be on sale. 

Nelson Miller, our farmer, and John Gal- 
lagher, his “hired man,” will take care of the live- 
stock and explain farm operations to visitors. 
Mechanical milking demonstrations will be held. 
each afternoon, the earliest at 3 P.M. and subse- 
quently at half-hour intervals, the number de- 


pending upon the number of milch cows on 
exhibition. 

All the old favorite exhibits, including the 
Play Ring, the Mouse Village, the Piglets’ House 
and the Wishing Stone, will be seen again this 
year at the Children’s Zoo. An attractive new 
feature is an “Animal Garden” fence on the south 
side of the Children’s Zoo, next to the Zoobar. 
It was designed and painted by Mrs. Helen Dam- 


rosch Tee-Van. Mrs. Corrine Dalsgaard will. 


again be “Zooperintendent” of the Children’s 
Zoo. 


Summer Research Fellowships 


This summer for the third year Research Fel- 
lowships in the Zoological Park have been estab- 
lished by the Zoological Society, the work in 
animal behavior to start on June 15 and continue 
through September 15. The program will be 
under the general direction of Dr. C. R. Car- 
penter of Pennsylvania State College. Announce- 
ment of the fellowships has been made widely, in 
colleges and universities and in scientific publi- 
- cations, and the Fellows will be selected from 
applicants with Ph.D. degrees in physiology, zo- 
ology, biology, ecology, psychology or related 


fields, with special interest, experience and pub-. 


lications in animal behavior. 

This summer for the first time a Veterinary 
Fellowship will be offered in the Zoological Park, 
from June 15 through September 15, under the 
direction of Dr. Goss, our Veterinarian. 


Snider in West 
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sive trip through the West and Southwest, study- 
ing conservation problems in the field. 

Leaving February 12, he went to Denver to 
attend the annual meetings of the Soil Conser- 
vation Districts Association, March 15-17. In 
Salt Lake City, Ogden and Logan, Utah, he dis- 
cussed the proposed Utah range and watershed 
problem with authorities at Utah University and 
Utah State Agricultural College. Mr. Snider also 
visited Albuquerque, New Mexico, and spent the 
remainder of his trip in Texas and Oklahoma 
_ studying watershed and grazing problems of the 
Washita Valley. He returned to New York 
March 1. 


Home With a Bag of Snakes 
Brayton Eddy, Curator of Reptiles and In- 


sects, returned on March 14 from a two weeks’ 
collecting trip to South Carolina, his third 
excursion in that area. He brought back 23 
snakes, including 11 Rattlesnakes, and a smaller 
number of lizards. Many insects were collected 
for spring exhibition in the lobby of the Reptile 
House. Five of the Rattlesnakes were very large 
specimens, approaching 6 feet in length. 


PUBLICATIONS OF INTEREST 


THE LIFE STORY OF THE FISH. HIS MORALS AND 
MANNERS. By Brian Curtis. xii + 284 pp., 34 fig., 6 pl. 
Harcourt, Brace, New York, 1949. $3.75. 


This is, I believe, the best popular book in English 
ever written about fishes. 

Having proffered this encomium, there remains little 
more to be said, save perhaps to justify it. Brian Curtis 
was ideally trained to write this kind of book: he has 
been a professional writer as well as a student of fishes, 
both in the laboratory and the field. Moreover, he has 
the happy faculty of being thorough without being pon- 
derous, accurate without being pedantic, and humorous 
without being flippant. 

We are glad this new edition has been prepared, if 
for no other reason than that it once, more gives us a 
book wholeheartedly to recommend tothe layman who 
wants to buy a book and “learn all about fish.” The 
original work of ten years ago has been corrected, 
brought up to date, revised and expanded throughout. 
This is not just another reissue of an old text. For ex- 
ample, a whole new chapter on the conservation of food 
and game fishes has been added. The new list of Select- 
ed References should prove invaluable to those wishing 
to pursue their reading further. : 

Errors? Yes, we noted one or two, but was there ever 
a book absolutely free of them? The only thing we 
would really quarrel about is the book’s inept sub-title. 

A. 


FISHES OF THE WESTERN NORTH ATLANTIC. Part One. 
Lancelets, Cyclostomes, Sharks. By Henry B. Bigelow, William 
C. Schroeder and Isabel Pérez Farfante. Pp. xvii + 576, 106 
illus., 2 maps. Sears Foundation For Marine Research, Yale 
University, 1948. $10.00. 


The first-volume of this long-awaited and badly need- 
ed reference work has at last come to hand. Its prepara- 
tion was started more than ten years ago, but work on it 
had to be discontinued for a period during the war. 

This beautifully illustrated, printed and bound volume 
is the first of a series and is concerned solely with the 
lancelets, lampreys and hags, and sharks of the region, 
which includes not only the area named but all the 
adjacent gulfs and seas, from Hudson’s Bay to the 
Amazon River. It is not merely a description of the 
species in these groups, nor a listing of scientific papers 
and books, but a critical review and evaluation of all 
that has ever been discovered and reported about them. 
Written with a minimum of technical terms and phrases, 
it may be read as well by the interested layman as by the 
scientist. In fact, by skipping the purely taxonomic 
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sections, necessary in such a work, it makes fascinating cution of this definitive monograph. John Tee-Van is 
reading for anyone, for it discusses every aspect of the its Editor-in-Chief, and much credit is due him for the — 
lives of these creatures, including their danger to man __ excellence of the work. The Aquarium’s Research As- 
and their value in commercial and sport fishing. ~ sociate, Dr. C. M. Breder, Jr., is another member of the 
The Society can well be proud of the prominent role Editorial Board, and Dr. William Beebe is on its Ad- 


it has taken in the conception, Borex pein and eo 


visory Committee. — C. W. CoaTss. 


New Members of the New York Zoological Society 


Life 

John C. Cattus 

Lt. Thomas IN. Cross 
Harmon H. Goldstone 
William E. Hutton 


Contributing 


H. M. Addinsell 

Arthur T. Alfke 

Mrs. Madelaine H. Austin 
Charles F. Ayer 

Mrs. Ancell H. Ball 

Mrs. Lawrence P. Bayne 
Frederick Alan Bernhard 
Theodore Boettger 
Edgar H. Boles 

Kenyon Boocock 

Miss Elizabeth B. Brundige 
G. A. Buckingham 

Dr. Edgar Burke 

Mrs. D. Fairfax Bush 
Dr. Eleanor A. Campbell 
Philip A. Carroll 

George A. Chamberlain 
Miss Cornelia VanA. Chapin 
GT. Church 

E. D. Church 

Fred Cooper 

Dr. Henry S. Fenimore Cooper 
Howard Corlies 

Mrs. J. Cheever Cowdin 
John W. Cross 

William Porter Davisson 
William K. Dick 

Miss Ann Edgar Donald 
Mrs. Marguerite Duffy 
H. F. duPont 

Edmund Eckart 

Harry Eldridge 

~ §. W. Fromm 

Mrs. Samuel A. Galpin 
Mrs. Paul E. Gardner 
John M. Glenn 

William Graf 

Mrs. DeForest Grant 
Henry Graves, Jr. 

Miss Antonia Hatvany 
Edward Helme 

Mrs. H. G. Hesse 

Miss Martha Hird 

John W. Hooper 

’ Samuel H. Hun — 

_ Jobn Kean 


64 


Arthur H. Kehoe 

Mrs. W. G. Keuftel 
Mrs. W. Thorn Kissel 
Charles A. Kollstede 
Henry Krumb 
‘Townsend Lawrence 
Miss Florence L. Logan 
J. M. Richardson Lyeth 
H. Bradley Martin 
George P. Meade 

Ward Melville 

Mrs. Walter Gordon Merritt 
George G. Moore, Jr. 
Mrs. Walter W. Naumberg 
George J. Openhym 

A. Wells Peck 

Mrs. Mary L. Peck 

Mrs. George W. Perkins 
Charles E. Potts 

Alfred A. Ritchie 

Mrs. M. Roessel 

Miss Julia Ryle 

Mrs. Harry Scherman 
Herbert F. Schwarz 
Edmund Seymour 
Ralph Smillie 

Mrs. Horace C. Stebbins 
Daniel G. Tenney 
Oakleigh L. Thorne 
James G. Timolat 

Mrs. Robert H. Titus 
Carll Tucker 

Mrs. Carll Tucker 

W. B. Tunick 

Mrs. Tertius van Dyke 
Carl Vretta 

Miss Miriam Dwight Walker 
Mrs. Anna M. Wanek 
Arthur R. Wendell 

Mrs. William P. Willetts 
Dr. Byard Williams 
Clifton P. Williamson 
Robert Winthrop 

Mrs. Claire R. Wright 
Mrs. W. L: Wright 
Roland Keith Young 


Annual 


Miss Ann Addalia 

Dr. William Antopol 

Mrs. Albert W. Ballentine 
Edward L. Becker 

Dr. Richard Bernard 


(Between January | and February 28) 


Clarence Burstein 

Mrs. C. Madison Cannon, Jr. 
James Carley 

Miss Julia Daniels _ 
Floyd R. DuBois 
Charles C. Dunlap 

C. William Engstrom 

H. L. Fates 

Paul A. Feldman 

Mrs. Willis Geis 
Vincent F. Gerencser 
Mrs. G. S. Gibson 

Mrs. Louis S. Gimbel, Jr. 
Mrs. Colin G. Girvan 
Mrs. Louis P. Gratz 


_ Mrs. Ben Jorj Harris 


Mrs. Alfred C. Harrison 
Mrs. Benjamin Hayes 
Raymond P. Holden 
Mrs. Frederick Holdsworth, Jr. 
John L. Hutton 
A. H. Isenberg 
Fred P. Jaeger 
Miss Karen I. Lagemann 
A. Brewster Lawrence, Jr. 
Carteret Lawrence 
Dr. Alexander Levitt 
Oscar Loeb 
Miss Anne H. MacQuillen 
Lester Markel 
Master Warren Bailey Miller 
A. Moderov 
Miss Jeannine Murray 
Louis M. Ortner 
Mrs. Harold Otis 
Dr. Mary Ann Payne 
Mrs. Marion O. Pickard 
Mrs. Hermann G. Place 
Mrs. N. V. Porter 
Mrs. Evan V. Quinn 
Miss Jean Reed 
Mrs. Gordon S. Rentschler 
Herman L. Rogers 
Victor H. Scales 
Henry B. Scarborough 
Dale E. Sharp 
Mrs. John Herbert Sipp 
Howard Sloat 
Samuel Sloan Walker 
Francis Walther 
Frank G. Wangeman 
is I. Weinberg 

rry J. Wilson 
Mal Louis J. Wolff 


